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Tomahawk Weapon System

SATCOM

TWCS/ATWCS

CCS

Target

TLAM

Theater Mission
Planning Center (TMPC)
(LANT/PAC)

Surface

Submarine

Precision Targeting
Workstation

Mission Distribution
System

Digital Imagery
Workstation Suite

Tomahawk Planning
System

Afloat Planning
System (APS)

Theater Mission
Planning Center
(TMPC)
(UK)



9705673B_UK.FH7
REF 9704133_UK.FH7

9705673B_UK.PPT

Tasking
Tactical Picture

GPS Data

Ashore Planning

Preplanned
Missions

Tailored
Missions

Tasking
Imagery

Defenses
Map Data
Tactics

Target

TLAM-C

TERCOM
Maps

Target

SAM
Site

TLAM-D

Capabilities of Block III

Advanced Weapon
Control

GPSAfloat Planning

DSMAC IIA
Maps

GPS

GPS
Safe Area
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BLOCK III

GUIDANCE 
SECTION 

• GPS/RPU Receiver 
  processing unit
• Forward fuel tank : 200lbs

PAYLOAD SECTION

• GPS Antenna

MID-BODY SECTION

 Cylindrical Aluminum

 Fuel Tank

• Wing And Wing Slot
  Door Actuation System

AFT BODY
SECTION

•

• Cylindrical
  Aluminum
•
• Top Portion 
   Is A Fuel 
  Tank
•

PROPULSION 
SECTION

•

• Cone-Shaped 
  Aluminum 
  Mounting For The
  Rocket Motor
•
• Low Bypass 
  Turbofan Engine
  600 lb Class 
  Canted  Tail-Pipe
  To Direct Thrust 
•

ROCKET
 MOTOR 
•

• Thrust
   Vectored

• Safe/arm
  Devices

•  Solid Propel-
 lant Rocket 
 Motor

• 6000 Pounds
  Thrust For
12
  Seconds

• Four  Pneumatically
  Deployed  Fins

• Extendable
  Scoop Inlet
• Mission
  Control
  Module

• Helium
  Storage
  Bottle

• Air Data
  Package

• Folding Wings, Wing Slot Doors
Open During Wing Deployment
And Close After Wing Deployment
To Provide a Clean Aerodynamic
Fuselage

Weight:
Range:
Warhead :
Guidance:

APPROXIMATELY 3000 Lb
700+ Miles

700lb INSENSITIVE
Inertial Navigation With Terrain
Contour Matching, DSMAC AND GPS

Specifications

• 226lb RJ4 Fuel
• Warhead PBXN 107 Explosive

• Titanium Case 
• Stress Riser

Tomahawk Block III



Tactical Tomahawk
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Tactical Tomahawk
General Arrangement

C. Tretschok 2/18/99TT-MIT-98-0005 (clr_msl9.ppt)

GEU Assembly
NP, MCP, MCIO, SPU,
DCP, DSP, RA, ADM, PPCA

WDU-36/B Warhead 

Turbojet Engine

Rocket Motor
Assembly

Fin Actuators

BDI
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Fin Deployment Mechanism

RA Antennas

PFU

AGR

DSMAC Camera

RSS
Electronics

SDLT

Fin Controller

Ullage Bladder

Hopper Tank

Fuel
Pump

RSS Antennas

Desiccant



WDU-36/B 
Warhead 
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Tomahawk Block IV

Tactical Tomahawk

EU Assembly

o

1000 Missile Assemblies
  800 Fasteners
    10 Harnesses

3750 Missile Assemblies

    22 Harnesses
  610 Assembly Hrs

Nav / MissionNav / Mission
Cmptr / Rad AltCmptr / Rad Alt

DSMAC IIADSMAC IIA

Tactical Tomahawk Simplifies
The Block IV Design and Assembly



Tactical Tomahawk

MILESTONE II DECISION 18 DEC 97

EMD CONTRACT AWARD TO RAYTHEON   3 JUN 98

PRELIMINARY DESIGN REVIEW HELD 22-25 FEB 99

CRITICAL DESIGN REVIEW SCHEDULED FOR DEC 99

INITIAL OPERATIONAL CAPABILITY APR 2003

                NEW CAPABILITIES

         MISSILE

– LAND ATTACK

– BATTLE DAMAGE INDICATION/
   ASSESSMENT

– ENROUTE FLEX / INFLIGHT
  RETARGETING

– AVERAGE UNIT COST

         COMMAND AND CONTROL

– STRIKE COORDINATION

– LAUNCH PLATFORM
           MISSION PLANNING

WEAPON CONTROL SYSTEM

– TACTICAL TOMAHAWK  WEAPON
       CONTROL SYSTEM

• CONVENTIONAL
• GROWTH TO SUB MUNITIONS  

• 2 WAY SATELLITE DATA LINK  

• AJ-GPS

 

• $569K NEW (FY99$ MULTI-YEAR)

SYSTEM SCHEDULE
FY98 FY99 FY00 FY01 FY02 FY03

MSII CA PDR CDR DEVELOPMENTAL TESTOA TECHEVAL OPEVALIOC



Tomahawk Stand-off Capability
Complements TACAIR & Joint Weapons

TLAM: Enabling Force For Follow On Strikes

TSSAM

JDAM

JSOW

NOTIONAL EXAMPLE: 
BAGHDAD

TOMAHAWK



SLAM-ER+ Concept of Operations

Carrier
Operations

• Plan 4 Missions
  – Flight Route
  – Navigation Modes
  – Weapon Parameters
• Load Mission

•  >150 NM From Target 
• Wide Launch Envelope
• In Cockpit TOO Land 
  Planning

Missile
Launch

NARROW FOV

  

• Seeker activated 6 miles from  target
• ATA matches target
  - Improves performance in marginal
     weather, countermeasures and cluttered scenes
•  Pilot has option to override ATA or select
   secondary aimpoint

Midcourse
Navigation

• Missile Updates INS With GPS

• Missile Executes Flight Plan
  – Up to 7  Waypoints
  – Silent Approach
• In flight ASuW target update

Terminal  Control



Stop Motion Aimpoint Update (SMAU)
Decreases Pilot Workload

NARROW FOV

NARROW FOV

SMAU Process

•  Operator issues a “Freeze Frame” command during initiation of
•    target designation
•  Operator slues cursor onto target in stable scene and designates

aimpoint
•  Missile guidance computer points seeker to aimpoint
•  Operator views real time video and commands track

     Time Required about 2 seconds per SMAU

NARROW FOV



i

Automatic Target Acquisition (ATA)

Maverck Seeker

Modifications to Incorporate ATA:
  • Remove Existing AC-DC Power Converter Module
  • Install ATA Module
 • Install Repackaged AC-DC Power Converter Module
 • Modify Wire Harness
 • Load Modified Flight Program

   CONCEPT
Parallel Development to SLAM ER Baseline
Compatible with Existing EO & IR Seekers
Adds about 5 min to Mission Planning
Direct Photo Match
 • Single Photo
  - No Scene/Thermal Modeling
  - Photo Independent of Season
  - Photo Tolerant of Missile Approach Path
 • Direct Use of Sensor Image
  - Uses All Information Available in the Image

Applicable to Maverick, Walleye, JSOW 
 • Independent of Seeker Tracking Algorithms

-

CONFIGURATION

• 50% of scene correlation buys 95%
target acquisition confidence

– Cluttered scenes
– Poor weather
– IR Counter Measures

 JUSTIFICATION



SLAM-ER Mission Planning

Memory Unit

Vertical Route

Horizontal Route

Cockpit Loading

Refine Aimpoint Position

Vertical Target

Horizontal Target

Target Horizontal Extent

Target Vertical Extent

PRECISION AIMPOINT DEFINITION

HelpCancelOK

PHOTO

Mission Planning Requires Less Than 30 Minutes

Aircraft Mission
Planning System

Mission

Mission Identification

Target Definition

Environmental Definition

Terminal Segment

Route Definition

Launch Definition

Vertical Profile Definition

Weapons Settings

Control Aircraft Definition

GPS Prediction

Mission Verification

Mission Manager

Hide Help

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔



IPL TISNIS TCS

Joint Services Imagery Processing System - Navy
JSIPS-N TACAIR Strike Support

Digital Imagery Workstation
Suite Afloat

Precision Targeting
Workstation (PTW)
and Strike Planning

Archive (SPA)

Precision Targeting
Workstation (PTW)
and Strike Planning

Archive (SPA)
NavMPS

• Provides NavMPS TACAIR Mission Planner with access to the most current imagery and
image derived products via the Strike LAN

• Primary interface for imagery products and requests to other systems
• Automated and graphical query for image product coverage
• Imagery display
• Precision aim points and seeker reference products

for SLAM-ER, JSOW and JDAM
• Perspective scenes
• Electronic Target Folders

Shooters



Perspective Scene Generated on JSIPS-N
Provided to NavMPS



UAV
Concept of Operations

GPSGPS
(4 satellite(4 satellite

constellation)constellation)

TomahawkTomahawk

VTUAVVTUAV

JTFJTF

CINCCINC

PENTAGONPENTAGON
CSMACSMA
NIMANIMA

ATWCS/ATWCS/TTWCSTTWCS
WorkstationWorkstationTCSTCS

WorkstationWorkstation

JSOWJSOW

ERGMERGM

TCSTCS
WorkstationWorkstation

TCS

PredatorPredator



Precision Targeting Summary

Precision Targeting based on demonstrated performance
of the operationally proven Tomahawk Weapon System

Leveraging a highly accurate but time consuming process
into one that is highly accurate and very responsive

Providing targeting and imagery support for TACAIR precision weapons
by direct connection via NavMPS

Networking the wide variety of responsive imagery sources



Questions?


